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(57) Abstract 

Drugs effective in the prevention and treatment of diseases due to abnormal production of interleukin-6, which are interleukin-6 
production inhibitors containing as the active ingredient methanebis-phosphonic acid derivatives and exhibit an inhibitory effect against the 
production of interleukin-6. These drugs can be expected to be effective in the prevention and treatment of diseases in which interleukin-6 
participates, for example, thrombocytosis, inflammatory diseases, immune response disorders, osteoporosis, rheumatoid arthritis, 
hypercalcemia, multiple myeloma, cachexia and nephritis. 
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5BjBJB^ftB^kUT1986^t:^cDN^mK$*Lfc[Hirano T. et al.,Natu 
re ,324,73-76(1986)] . j >9-u4*>- 6 ttT»J&*B!Bja* 7^P77- 

>?^^^^»<7)#, «rt^iHig, Jb. my 

^^^ffffli-SCfc^^tlTVN^CHirano T. et al., Immunol .Today ,11, p 
443-449 ( 1990) ]. £fc^ v $ - n j *y - 6 \±j V £ - p * V - 3 «H LT 
, itJlll»*IJfi*J9*$1i-«H3^[Ikebuchi K.et al., Proc. Natl. Acad. Sci. ,84, 
p9035-9039(1987)] v Jft/hSJgJiLH^fc LTE«<Z)$«{jl tlfil/hfe<7)»^ 
fS$U[Ikebuchi K.et al., Proc. Natl. Acad. Sci. ,86, p5953-5957(1989)L * 
■ftWkUim ^«0M^{S-f[Kurihara H.et al. , J. Immunol . ,144, P 4226 
-4230 (1990)] fcfcr, JgjiL*fcfB< 1^1-5. $ *>fca2-v* P^o7>j. >^CRP 
^if^{S585fW-?^ff<7)^lC«i< [Woloski BMR.et al., Proc. Natl. Acad. Sc 
i.,82, P 1443-1447 (1985)] EjK ttg*©«BB««^^;fc*iH-¥-"tS[Hiraii 
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o T. et al., Immunol. Today ,11, p443-449(1990)]& t\ mihT&mtettmtt 
C <D <fc ? K^mm^ir S 4 > # -n 4 * y - 6 XhZtf, CQ)miMtkl±& 

J ^r-RNA©»«#±#L■rV^5*#*ft$^LTV^5[Raston S.H.J.Bone Miner.R 
es.,9, P 883-890 (1994)] 0 

J *y - 6&£M\zfem$nZW&btlX^Z>mrano T. et al., Eur.J.Imm 
unol.,18, pl797-1801 (1988)] £#ftxy^vh-^*fc:l3VNTI*BfBJ^ 

?SMLTV>^fc©^^fe§[Umland SP. et al., J . Immunol ., 142 , pl528~15 
35 (1989)] iBA«SA^©W^#i6^'rV^. 

Xfc* #3£tt#fgJttfc&V^Tt*, (myeloma) ©i8«fc-f y*-P-f 

^V-6#185tH^i:L"Cffffli-5Cfc^e>^H$*lTfe»), [Kawano M. et 
al., Nature, 322,p83-85(1988)L [Klein B.et al. .Blood, 73,p517-526(1989)], 
[Zhang XG., J.Exp.Med. ,179, P 1337-1342(1994)L [Nishiraoto N.et al.,J.Ex 
P.Med. ,179, pl343-1347(1994)],-^H8tt*«B©jft#JcfeVxT, -f V*-P-f* 

^5[Barille S. , Blood.U, p3151-3159(1995)L [Caligaris-Capio F.et al., 
Blood ,77, p2688-2693(1991)] 0 

TV^EKanda T. et al., Inter. J. Card iol . ,45, pl44- 146 ( 1994 )]„ 
fc^^$tlTV^[Yoshizaki K. et al., Blood ,74, pl360-1367(1989)] o 

*it* &&m^m&mzmmfcMK4y$-uj*>-6fim*Lx\,-z 

C fc^€#$tlT*5 9 [Oldenburg HS. etal., Eur J. Immunol . ,23, pl889-189 
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4(1993)], [Yasurooto K. et al., Cancer Res. ,55, P 921-927(1995>], j£lcM^ 
#^Bi-5 iS fi^y V A Igl: & J v $ - p << *y - 6 ^ < mt> o TV ^ 5 c 

fc^^tlTV>^[Strassiiiann G. et al., Cytokine ,5, p463-468(1993)]„ 

MIStt«^^m#^J^tfJ^M^A^Jt^ l_ TiM<7> Yy#-p-f*y- 
BStt^fe 1 ?, l l ^ifV^^i,«^IHW^oTV^5[Horii Y. et al., 
J. Immunol ,143, P 3949-3955(1989)] 0 £fc, mtSffiQ) &%\zm^X *> , M.m*& 
^M^V^-P^^V-6?Htt^Ji#LTV>^[Ueno Y. et al., Clin.Exp.Immu 
nol ,76, p337-342(1989)] 0 

$m(om%<D Jfintf * -f y £ - P *y - 6 ^tt^B^^±# LTfe 9, £ fc, 
M%$0) -fV9-P-f^y-6(7)^ytyi?-V -RNA&tfS 6 <Z>3§ M^±M- LTV -4 
^[Grossman RM. . et al. .Proc.Natl.Acad.Sci.USA ,86, p6367-6371(1989)] 0 

m&umm-ftmztLZ* c(D5sa.ym^msk]m\'^xit, m^^mm^ 

$-u-(*ty- 3. y^-p^f =*y-7, y ^-P-f y - 1 K fijfiL#fffi. 
ihH^f (LIF) v xij^p^xfv, hpy^xf-y^f^^i^tiTV^S. 

truest, *«*©JliL/jNS<7)i[^^^»b, ifii/hSii^J:«ti6 
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mt>^x^5t%7Lbti. '&^x4is$~u4*v-§wm±*mmir*>nmt 

mit^\^a-t£t\ mtdm^t^wmmhnx^t^<Df>m^xh^> 0 
jy$-v4*y-6®m*i-z±tz\z^irmm±WkLx$)mz$><D 

teitmtmm^zm^xmmwmzmztix^z,, ttih<D\t^m\mx 

54-2341-%^, #IBBg61-43196^-&|g, #^Bg56-73091&fg, #f?B¥2 
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#ySlSS*##BB^;**u #WB859-42395-J|&3g, #W¥l-160993-i§^#t;:fcta 
rence F., Arthritis and Rheumatism ,22, 340-346, 1979] (C? P KP^~ h&T^X. 

& c <Z> «fc -? feffM life < » /^KP^-h fcfciM h fj y o&ffi fc&lciga&S-fr 
5C^#^£*lTV^[Pannanen N.et al. .Pharmaceutical Research , 12(6) . 
916-922, 1995] . £fc. ^©Jfrg-fcl&^i- &^t\Z 

«fe «9 > Jfevf *<?W V * - p J *y - 6 5 c k##££;h,T:^5 [S 

chweitzer DH.et al.J.Bone and Miner .Res . . 10(6) . 956-962 . 1995] B CO&vlZ 

e * * vgi»##<z> , 4 v * - a •< *y - 6 m± \z.ft-? zmmtz <dwsm> 

£fc> #tW8-26048#^{C, b*-fy©— oT?&S-f y^-P-fdpV- 

i^^»3****-tstf^*^*yttSI»#^IB*$tLTv>s„ ua»L*#t*> 

#3£i$ i* > ±f b S <& •< y * - p -f *y - 6 ©Aflt JfcjS* fcHr« 1 1 
x ±mzmz ti % &&<d&& £m ^ ■? s $r t v w y # - p y - 6 m&m®m 
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■$mwi*. (i) 

0 

II^OR 3 
I^OR 4 

R 1 — c — R 2 . . - -MS (I) 

^OR 5 

if^OR 6 
0 

» h y Tfr*fr f s p (T^^st±jK3fJK^R i ~ 8 ©saisfctt^ttfli 

R 2 tj:Ar-A ' • L > Hef- A- • (CCTN A r l*#fi&*fcfc*aft 
TV 9 v He t 1 ^^M^^LT^^^"CV^5#S^Sfcl±Mm 

9, _L_L_Ltt-fi»#*fcl**e^^KU, Afcfc-(D)b-(CH 2 )c- [ (Dt«f, it 

) c 1*0-3 0SS$rt?&»K bl*0*fct*n?&5) ] , £fc&-(CH=C 

H)d-CH= ( d I* 0 £ fcl* 1 "Cfe 9 , A^5- (CH=CH)d-CH= £*1i§£-, R 1 l*#*E t fc 

R\ R\ R s fe«fctfR 6 l*, 7k*. j^^»l-8©iff«*fcl4^tt«T^ 

(b) RMiTklHSfcttt KP#S/T»*9, R 2 liAr-B-, Het 2 -B- (CCT' 
v BI±7^uyT?fe9, Arl*WK£*fcHt;^fc>K Het 2 l*iMIH 

L<i*^Tifry~;PT$)9> R\ R\ r\ R 6 &, ffisasisfc^i;. ) -e& 
si 
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tif-TifTy-;H*, &*L<&2-, 4-^U<l*5--f' S^V-^-OK 3 

s&^fc&si^ y ? v v o 5 - & t < i*6 -i^ j tvt y s?r 

^?y -y?Myrifyy-;K ^T-*fry-;K stzitf-T-yrv -jutm*. 
mm [ i , 2 - a ] try t < s $ry c i , 2 - a ] tr y 
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ci-c8©a«sfci*4Hft«r^^tt«x.ar, x^;k n-yp 
tf;K V7ne;k n -f v-fffr. sec -xtf t e r t -r^;i- 

fi»r^ixvtt, wkx&mskz. ci-c7t^a m*.wt, 
uv, xfi/v, ypti/y, yf-ixv, ^.vf-uv, A^i^y^ ^f-py 

V* -5 MIIK «fc 9 fctf SftTV^gSfcttft^fctt 8 ffi XT'Vmmm?*: 

— (I) <?>A#-(D)b-(CH,)cT?&»K _Lj_i#*B^*^ti^, Dl*# 
3t> NR 7 (R 7 ^7k0*fc^*M^l~8©M^fctt^MT;i,^ 

7 (R 7 ttlJIBm^ tHC) "Cb = 1 % c-0©t»© ttfl^WWScJtfc 
#£LV^0T*&5„ tffcttSL^A^JUWifcLTl*, CH 2 , CH,CH a < S, NIK 
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SCH 2 , SCH2CH2, SCH2CH2CH2, NHCH2, 0> 0CH 2 fcifT&5o Sfc7x-;pS^A 
„ Sfc A^-(CH=CH)d-CH=<7)*I^ i: ft - . . ^rfttS 
R\ R\ R\ R 5 feJ:^R 6 ^i-^^jRl r 8©irtSfctt^(^7 

t-:/^;K ^vf^ v v^p^vf-zM^K i/yn^*/ 

R\ R\ R 5 fe«fc^R 6 ^*«S^'fF#$tiW^7rvi:t-Ct^ &M 
»-f#V\ 7V^-*i>ANR 4 (fc*?tRtt**Sfctt^jg^jRl~8<Dliai, * 

T)vts^)^.mm. Mttvryj*. ^h»;^A> *y^A&^ fe.ttfr^ay 

y^^AfctTl*. 7V^-7, HUT^A -MTSV. EftTSV^TV 

hyxwr/, rowry, s?rntf^75y, -f vt°p if^T 5 
y^n tf^r 5 v , y*f-;PT 2 v , &y=f-)VT 5A vrw 5 t 

*-*Jt*t£}£im\fhtiZ. tpX^j-bWA. 7^-7, 7;^ 

^fcR 3 ~RncfeV^-f^VTO--e*,m^oTV^T*,i:< > SfclS-f #V 

»Wfcffc-Sh5. #£L<l*, (I) T^$tL^^5«Vfcrx^*v^il 

«#fcfc* R 3 ~R 6 ©i-^T*7k^?)fe5*>©x R 3 ~R 6 ©9^3o^7k*-C\ 
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^BWt*, ^ > 2 - p v - 6 ^^^SfcttJL/h^iiJtoiiliiil^ i: t tc5 

. -Jfct ( I ) 

0 

IU0R 3 
I^OR 4 

R 1 — C R 2 • • • -ft* (I) 

^OR 5 

II^OR 6 
0 

( a ) r^hk mmm^mi-8 0mm^kit^«mr)^)^ &m&%tz 

TJl>*}VX*hZ>) -efe9, R 2 Mr - A • • • . Het'-A • • • , C:t 
, A r te#S&£fcttg&Ty -JVXh*) , H e t 'Mff^^^lti^^ 
4aTl^#§&£fcM&^y^?y ^5ffcH:6I^7f, £?T1f * ^ 

Al*-(D)b-(CH 2 )c- [ (Dt*^ g|#t, NR 7 (R 7 {*7k*Sfc^*i^^ 1 ~8 <7) 

a^^fc^^r^^s^^-r ) 9* c & o ~ 3 o>*mx*h *k b it 0 

£fct*l~e&3) ] , ^^l*-(CH<H)d-CH= (d^OSfclil-efe'?, A^-(CH= 
CH)d-CH=£^-ft^ RHSMELfcV^ T*&9, 

(b) RU*7k*£fctefc KP*^&*K R 2 l*A.r-B-. Het 2 -B- (ZZX* 
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Liltf-TVT'J-^X^V, R\ R\ R\ R 6 t*. MIB^micfHjUo ) Tfc 
^K^mmit. HB& (I) \Z&^T (a) R^fff, Mflf|(l~8<7)l 

itmmTm^svumztzizjfamTJis&vx&z) r^at-a 

(CCt'ArMS (II) 




• • • -«3 (H) 



M^ifc 2-8 ©n:^^fc^^iiT;uy-;p«*fcM*^it 3 - 8 ^ £ P 

r;^;PS^*t, jd&0~2, n£0~2<7>gifc£*1-] "Cfc-S) » SfcttHe 

t *-A - • • (cct, He 1 1 ^g^f-ry-;p^;L'^/ciiif yi>;K Sfc 

_L^_Ltt-filS-&$fcttm«f-&«t» A, R\ R\ R\ R 6 ttMB£ 

(b) R^^itKn^ti^ R 2 l*Ar -B-Sfcl*. Het 2 -B- ( 
£ CT% B imMTfr* V V-efc O^Ar l*Kf1BS« fc m tJ , H e t 2 tf^M 

5 5«V-;w ;k tf y ^fcte-f 5 $ry [ l , 2 - a ] f V i?;i/-c&$„ ) 

n 
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> ^<v^;k s^p:/^;^ v^p^v^As ^p^^k 

p^v^;Mf-;K ^p^>;i^^/k 2-r5yif;k 2-N-*^;i/7 

;^75 /T'PtVK z-N.N-v^^r^yrptVK 3-r^yrptf;K 3- 
N-^/Krsy^Pt^K 3-N,N^?^^r ^ /rPtr;w, 

2 - 7710 ^7°p tf;w 2-hV T)is*)^> p ^t*p e;u^fc^#if b 

t-7f;p, ^<vf-;w ^*/)i> s v^p^v^m^k v^p^ 
ffrWIfimf *>*u l ~ 8 0Ell$fc^i^llT;Pzi^^S 

« mmm?m2^8<Dmm*tzitfr«mT)V'r-)vm±, t?-;K ryjk i- 

12 



WO 00/38693 PCT/JP99/03346 

£fci*^;h^m^;M^*^4^ -jk (i) Kfe^T, 

(a) RUiTkfTe&y, R 8 i4*«ft*fci4y>pyvfflft7x=i^*, t;p^;p 

r;P^;i-f-^a^b e y^5 : -«$)«9> R\ R\ R 5 , R 6 l±HflB^a^^|tJT* 

(b) RH±7k**fct*t:KP^X*fe9. RHiHet 2 -B- (CCT% BttCl 

s$ry [i, 2 -a] ey.s^-efc*. R\ r\ r\ R 6 Wf2S 

Jcy&*L<l*. (I) \z&\-X. 

(a) R 1 IK Rn*#S&£fctt?PnB&:?:r-;P:M\ C1-C8 
©7;^;vfl7x^;pf7f, C 1 - C 8 ©7^=t^>1^7 x_;Uft^ C 1 
- c 8 ©7^^f7ril7x *flHfc$fcl** on|Kj|7x;^, 

C 1 - C 8 ©TiM^ffift? x / C 1 - C 8 *^1I&:7 x J ^ 

, ci-c.8©7Wf*tft7xy^, 2-*fci*3-sfci±4-fcry^ 
R\ R\ R\ R 6 t*Mf B^^ltc r§I -e$> *9 . 

(b) R'tt^^fcttfcKn^-CfclK R 2 te, Het 2 -B- (cce* 

- 1 - j ;k 5 9V-)V- 3 - >f ;k -f 5 2V-;p - 4 - ^ ;k -f $ £V-;i, 
l -*f-jt,j *$ry-/p-'2 --f/K 5 ->t^/p-f ^#V-;i'- 2 

l*-f5$ry[l, 2 -a] t?y^;i/-3-^^-e$>§„ ) Tfcy, R\ R\ R 
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IWF*t<Mt» (I) fcfcWT, R 1 !***, ft*JKiF»l-8.(?>fi« 

• . • (CCTArMS (I) 




■ ■ ■ -jw en) 



) , T*&*K • • • B*|fr£fc£U R\ R\ R\ R 6 i*Mie^fc^i^-e$> 

J/- 2- (-f 5 3fV-/U- x^v-l, 1 -|f*4vX3fcV&, 1 - 1 
U 5$fV-;u- 3 -^f;u) x^y-i, l-tfx*7>*y^ 

I- hFn^-2- C-f 3*V-*-4--f;w) x#v-i, i-tf*#*# 
V^, l-tFP^-2- U 5^y-^-5 x^y-l, 1 - tf 7, 

I I- tKPdf^-2- (1 %#V->],-2-4 
/l0 x^v-l, l-tKn^-2- (4-^f-;t^5 
3fV-^-5--f^) x>?>-i x l-tf****V^ l-kKn^>-2- 

(3-try^) x^^-i, 2- (2-fcry^;p) x# 

i-tKn^-2- (-rsdry [i, 2 -a] try j?v-3 -*f^) 
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*»w©#^©»su*» i-tKp^-2- (-rsyy-^-i— r^> x 
ym. U-9*ny*-)v) tt*2v-i s i-tr^*x*v», (4-* 

^^^^y-l> 1 -fcf*3fc*#Vil» l-hFP^-2 - (-f5£V 
[1, 2 -a] tfUi?v-3-^;p) X£V-1, ^<b]i 

(I) ^t^feot, 5*^ R'tf&m-e&y, fltR 2 Mr-S 

» y 51 - d ^ v - 6 Wi^ifc ittfflt^ 9 , -f y*-o-f«*v-6# 
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£fc, ^m^mt>^-m^ (i) xm2tiz>*9>¥A*x*vMMm&, 

#3&IJJ§<Z> * £ V fc?* *7> * VBR8# fc, -f V 5» - * -f * y - 6 ££#NMffl $ 

mmn. m\tei?mmn&$-o)^'ftix$>~>x*>&^ 0 m- 

L<ttlmg~2ggjrcfc»K U*10 1-»0tMt» Sfcttl0/1 
B~7 B©tW#T»gP*fcl**gP!9:^i-5, 

out r^u k«) &tfv>T&T©3i^»*fTofc. «t»t 

£#StLfc 0 C0*t***tlJlLai«i6 (AIM-V) KT2.5xlQ 6 cells/mil'^ t 
, LPS (lOjig/nl) fe^«^#H^iBItT37 , G, 5% V^o.^-£|*re2 
4NrlBUM*fTofc. #St*tTft»^4MiL-C±fl|ft@JRLfc. 

04* L tzmm±^0 Hy$-V-<*>-6m&%}\S Human IL-6 Immunoassa 
y (R&DftH) *JflVvr«l£Lfc. 
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160 




35400 


LPS» 
+ 

tt&mi (io- 4 m) 


28400 



* i * «9 m hfa^m-. i?mm\z x s t h -r v * - p 4 * > - e 

(Mycobacterium Butyricum) f&Kffi&y^zL^y h 0.1mg£?MJl^7 

v-fVO.i.lfcfijB$-&, (Lewis) *«tt7yh8iBI>©&«jej5afefert 

iM8fiS?**&TS^-Ufc. TS?a.Av Mfc«B;fcfc 3 7 H B Lfc 

£R L tztiLffitpVJ y 9 - P 4 * V - 6 ©m& £ vtf *^S»JBJHrc& 5 7T 

*5Cbl©^J|T?10%^|&Jiajlifl|fe < fctf 50^11© 2 - h x 5? y -;p£^trRP 

MI1640^Milc<i:9 2«*^*R'^fTofc. \z$>h&Vlh2x lO'cells/ml^fe 
S^MSEtrfcVNfcTTDljBB^SOitl-ro^lnJLfc. C©tt®T»JS*7 2Nfffl£ 

4«fBBltfc, 3-[4,5-i?Wf7V-^- 2 --f^]- 2 ,5 -i?7x=jl/ 

S-fe*©595n»0ft*«^tlSt, th^V^-n^V-6« (Mfifilpg 

¥*9it±flUWRIIK:T*2fc*-t. mizit, r 
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fcfcfc* 7>*=l-=?VV (Students) Tx* h (TS^y<V 
.01) fcUT^i-. 



M 2 





ft 
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• 23.45±23.45 


7vaA'> h 
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3134.15±654.8" 


Me 
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179.36± 78.16** 



1 &^#TH*mtff#0 -f v 4? - p -f dp v - 6 Stt©*£fc«»ft&*#ritK 
tatMM (Mycobacterium Butyricum) ^^k^MW7i> V O.lmg^r^U^^ 
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